Introduction
Ferroelectric random access memory @eRAM) has received much interest due to shorter access timen lower dynamic power consumption and higher write endurance than floating gate non-volatile memories such as EEPROM and Flash. However, some reliability issues can still lead to a failure of the memory cells [1, 2] . Polarization relaxation is one of these effects, which is referred to as a fast-decaying component that degrades the sense margin between the switching and non-switching levels bilaterally [1] 
Modeling of Polarization Relaxation
The polarizalion relaxation effect manifests itself by a gap in a single loop P-E measurement (Fig.1) . Fig.2 compares the hysteresis loop simulated by a conventional non-relaxation model [3] and measured result. A circle in Fig. 2 Fig. 4 . The voltage source constructed in Fig.4 can send a pull-up/down voltage signal wrth log(t) depe,ndence to simulate the evolution of polarizalton (Fig. 5) .
The decaying rate of the reluced component is extracted from measurement data.
Results and Discussion
The pulse response in Fig. 5 Fig. 9(b) . It should be noted that, unlike the result in Fig. 8 
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